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(54) \§m<»&m 



(57) [®&] 

[IDS] W*p§tt*«B#Loo, ^Xyhttgfi<0|ftF± 

[*ft#a] 1 4 ai^ft* 1 s<mmz\t. 

M/7 F 1 2 A fc Sg7fc3'A 1 3 fc ?#Oft#^r|Bl 

ties § x 0 t;stm t -c w& ot\ »w sash.** 

coim i iff « L , WWflfcMHBfrC S S . 




(2) 

1 

^ A t , IWE»<9 *^frrtifc:8H T®/ £ tfffB h 
p > y H i 0 i tS*tt^Sv 4feK=f a * fciiffftE h U- 

fcfira-rS^^'AgE^fc^LT, iiffiBffi*3"A4*:(rtff 10 
tfO. 5 — 2 .Omm, hV^'ffflEtlO 1 . 5 — 2. 5f§ 

[If *if 3 ] hw Kfc**lftWi*-r ^rXh^X , 

mib h u -v h wifjiBSoagu j; ^¥m>mm 20 

C If *if 4 ] fffIB#M<ttco & 2 WHGLtO a'J±<7) 
0 *> , ft i> S8*tt<z>Sfv * =f A i fcjifti, Sfefctt^ffi v * =f 
AtDMiX^— . HS3& 5 0.5 — 2. Omm, b° f-j^fff 
IBHO 1.5-2.5 ST* S i i: **MS k "^4 11*51 3 

[ If 5 ] hWP t=« *R 9 4 ^Xfo ~> X. 

msmnm&Mt* m*.&e>m\>*mm*&^j*t. mm 30 

©SbkttrfA i 0 & Sfcfcttofflfr vffiRbiettrf a t , ^fff 
IBSo^^rifijtfp^Tffir/^ofuiBS^^^riti k 3c 

buIb v vnmmcoimx 0 1 * -r ■v4 s €Kn**r*t« 

fcfiHt*-*£=f AatiWcJtLT , tfjlBs#g7jctt3"A fc Iff 
EflHK*tt=^ fc LfcttWWW^** 1 0 %1TF£ 

, K* 4 0.5 — 2.0mm. t -y f-^flfflBHO 

1.5-2.5 fs-Tfe 4 i t * mmt-t&m&m 5 tisR 40 
o^-^ -v. 

[ imm 7 ] h w k izm zmfti z^^x-h^x, 

mtm^MMUi. HffIB hU'y HO±#:Sr^-r hWyH 
3"A J: D tffi*tt^< . HfflB?«Wft#*|^^?&oT® 

mmi&^ximwmztLXte 0 , 

[ If *II 8 ] «5i*ttM«4{4, K*» 0 . 5 - 2 . 0 m 50 
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nu t° y f-3&iffinE»0 1.5-2.5 fflTT* 4 £ k Sr«S 
-T 4 If 7 t:|Btt^ ^ A ^ 
[ If *ia 9 ] h W F tat IS tttz 9 A -VX'fo r> X > 

i o i>M*.m*m< . mm^m^-fiftizm^xm 

mm^a^xmw&M^tLxn o , 
mmmfo'm.mi.. wmzttmrnzmm hi^y 

[ If *II 1 0 ] KibKttffi^f i: , 0 . 5 - 2 . 0 m 
m , tf -y ^-immm<r> 1.5-2.5 fgTfe S^tM 

[if*iai i] mim<n\%mz^ mssm^w^. 
fe-oxmif&smzMmm. ma&mcommz * o . 

0 1—0. 3mmOtEHl*l. lalB^NSO b° -y f-^ 0 . 0 1 
-0. 3mmtfD«HrtfcR£Lfc£fc*1«fcfcf 4»* 
IB 1 BSIf *H 1 0 c7)Mti^US(cIBtfeO^ >f ^ 0 

[|f*JH2] «icc7)SII^4?S$rffix. BfffBSisS 

a8ft£#£RWfc£: *#Si:-f--i>If*iI 1 BSIf^ 

1 liOMtL^liI^IBffiO^^^. 

[If *il 1 3 ] IfflBif «0Bfffiffll<0lBPft3a<0«ffifc:. 

ak-f-4ll«« 1 T^If *if 1 2 tOM^^ 1 1 JRfcBttcO 

[ if $sm 1 4 ] iffiESL^^JSti >s* J o.oi~o. 

3mmi0ieHF*]. KS^'O . 0 1 — 0 . 3 twCOmSfoCV&M. 

immii 3\z%mcr>9A^. 

[ ms% l 5 ] mlBSL^^^ti .g^o.oi-o. 

3mmc0tEllll^. ?^§^'0 .01—0. 3mm<7)tgHF*IC0a^ 

[0001] 
[0002] 

[0003] A^f Fo7U--y;llitli')i7 h 

*IK0SI*ttt|fti±S-fr4iMI*»*4. 
[0004] SMcttiftiiWtifttctt. SBfi^SKflc 

[000 5] ^*S»f t LT . Jtfl>SMctt*rtLbSli-« 



(3) 

3 

mmzmfr^mjjfom$:ttw& («hpp4 - 20 

1 6 0 6-*&*L HB5T7 - 0 3 7 7 0 8#4H8) . if 

miz^i yy-juznifz - 57704^ 

IB) , »fi^iBfc:«*tt<OSv^A*ift*t& («B!T1 
1 - 0 784 1 3#&#R) ipjfi^tt^-CV^. 
[00 06] 

(4, fllffi^fflWoift^t; i Dffiffl^JtJ^SRBB*** 
ofc. 10 
[00 07] JMS^lffcSMerfASRtt&SrST' 
14 , *flrdS*fir«* 3- A £ JMtftafifc: 4 

[0008] 

[00 09] *Wi*^«£i^**fafc*£S. SliS 

[0010] i^>5y^A«raDh.*aEi4fc«>. f&BJJf 

OjgKSr«C# Sit £ jliii Lfc. 
[0011] S »rt<0##SSfr&IMW-4 kffi 30 
fit**** < & 0 , -?i7 Fttt&WSTLT LioZ btf 

=¥-£-5-*. 5 i k t 4 D»£«JT£ & z\ b 

[0012] afc, fr^ww -y/ttt^ 

§m*Vm\*t& i k J&gtoSWT* £ i k ifi^^tz . 

[0013] If ^11 1 fcgBtt^JMWA, F U -y Kfcit* 
SHtfc * >f ■TC* -3 T . HfffS*<7)»Mt {4. HUB M/7 
F'OiflsfcSr-f F V •■/ F =f A k , MIEif OJ!^ fafciS 
oTffitX&kftfciialBF 1/ -y F3A 4 D 4>&*tttf)fiS^ 
ggyRrf A £ fcliffflE F F- >y F =TA i 0 i> SfcMfcOffiV ^ffl 

7J0A k . tfmmcD^ttfaizm^TWiffr-owmm 
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3'A S. fc(iWI3K*^A««eHltfDi!^** 1 0 %]&T£& 

izztix^hzbzmfflibLx^h* 
[ooi4] mz, m^m 1 tiemo^-f -^frasriM 

[0015] ff^JIl tfEttO^^^T14. 
{4, hl^ K &t his >y K 3' A k , ?f cO*^^" 

=f Ak , bmcmtt^z^xmm^mco&ttft 

b3m^&^ftlz^K\ l zWMZti&Z:o\,zm#,LX\^& 

cox\ mmm.tiz>ififo (*) tzmwiiELi^wmi (m<^> 
mftffiiicoijfoiz—m. L-c^&m) *ft&z\bt> s x*%, 

[0016] i^c, hW KO^igSPiOi^^^ 
g^rifil^ffi g tiSWi ^=f Af|5^^*f LT , Sbicrf A 4 

vc?Mmm^£%m-t& z t &&&& . 

[0017] irfe. Sfek^A4fc(*K*^A»i. 

i±M*3j><7)imcDM-&if i i o s b mmtm& 

[0018] U*t. «bkdA 4 fcjafck^AI4, 

[0019] ff*iS2 fclBtt<0«BBI±s SftRJR 1 fcBtt 
^ >f -V i3 v , m IE«* 3' A 4 {4 ffr!E§b.K n'A 

{4, mtfiO . 5 — 2. 0 mm, h° >y ^'flfflEtl^ 1 . 5 
-2. 5mX'h^c\b^Wmb LX\.*&. 

[0020] mz, m^^izimcofj^mmzm 
[0021] it^92 fciaa«^>f -wii, «bj<^A4 

^c(4S|yiC3"AOtSSr0 . 5 — 2. 0mm, b°-y-f-^fi^ 

i.5~2.5«fc-t*ifctj:>5, mwiJEL^m^m 

nizn& Z b j&^CS £ 4 a £=5r& . 
[0022] m*5B3 fclS»<^»BB«, h U >y FKiH£ 

**ottE»os#lri*!i fc »f--?> *m(=SStiIK$*L 

^45 fcltffl LTii 0 . lulE F -y F<7)BfrlEs*OJgSP4 

m^fiJ^' 1 0%JilTt:ISS§tLTV^ i t ^#Mk L 

[0023] W*II3 tlBttO^-f -V<0ftsffl*Bi 

[0024] ft«3S3 fcffi»tf>*>f "Wli, 
{4 , Sfektt <^S=Sr 4 2 «atl±co =r A 3&*»<0^*|ftF t 



(4) 

5 

(*> fcrMMlEU«ii <»<z>^^e>:*rfo£--Sfcl, 
tv^Sitt) S^S^k^-ClK ^^A&fiOll^SrJfp 

[0 0 2 5] hWhOS^gPiOi^M^ 

2«M^«rfAfc^LfcfH!t«0W££ 1 0%^ 

6. 10 
[00 26] Lfc#-)T, Sfcfcrf^afcfcHMerfAtt,. 

[00 27] M&B4 t3lBtftO^HJ(± s ff ^11 3 tte» 

V^AOMtU) 1 — Kj^'O. 5 — 2. 0mm. h> 
^'MietlOl. 5-2. 5fiTC*4 LT^ 

[ o o 2 8 ] mz, tmm4 tz&mnn *m 
mtt . 20 

[00 29] 11*114 tCiBtt»^-f *iffoM± 

OftV * 3" A i {4* t> 3E*ttOteV * rf A OMtL^ — ~f)li& 

OiflSrO. 5 — 2. 0mm, h°>y-f SrfSO 1 . 5 — 2 . 5 
®k~t&Z biz J; 9 s SiIOEU«ft£lilifc#& £ k 

[00 30] If 5 fciBttOfKHtt » h 1/ -y h 

i a izmm ix& k> . lufsh i/ >y K<o«rKi«]S» i o 

ffllEflfflWctt^ k iwlEffiffi*'^' A k £-£ft LfcttW 

[oo3i]»:t, siwsBs taetiw^>f "\*<?5ffM*R 

[00 32] lt*ll 5 {Ztmo^A IWilt 

SJ:3fclRiiLTV^<DT, JBrtfrSEfiiSfflt (*) t 
aft) &ft&z.k#"C£* 5>rM.Wknffl=.&99jLiL 

[00 33] 4^!, hU-yKO^JSaSiOttM-^ 
A k f»Kttn-A fc L fcfl=BtcoS«J-££ 1 0 %OT 
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[0 0 34] Lfc#-3t, BHRHcttrfAfcfiffeKttrfA 
(4. hW h'OStt^O^f&ftS i k a6*ff 4 U*. 

[00 3 5 ] If*il6 £fE»OS6HJK2. 11*115 fciBtt 
CO ? >f t fe V vf , « fflbKtt 3' A k H0lBf£#g*tt =f A CO 
Mil^-^i: . tS^' 0 . 5 - 2 . 0mm. b° v ^-^IB 
B<01. 5-2. 5^T-*>l»^i:^!^itt LTV^S. 

[0036] mmi6i l zsmcr>?j j r<?)ftM*m 
[0037] if*ii6 \,zim<n? a ^x-n, sffiTkttd- 

Atffi^'143'AcOM^ 1 — *<0S*0. 5-2. 0m 
m, t°'y^^|gc01 . 5 — 2. S^k-T-g.^ktCj: 0. SI 

[0038] ff*Jl7 1=E»<0»IJI1±. 
Rt , W:^>f'^rC*oT, |f)IB^cO?fat{i, MIB 
K<o±#*sSrt hi/ v H 0 tffi7Ktt^'S< , huIB 
m0>%=tt fil fc» o T ffitX S sfg7jcttffili^mriB?Sc7)^ 

i/ .y h 3" a iii^ioTfifiasn.Tv^ifc 

[0039] ^tC. I**JI7 tlBttO^-f ^cof^ffl^ii 

[0040] IISPB7 tfBttco^-f ^rTti, ?f^fStc 
h 1/ «y h C0±#:^ ^r-r h 1/ >y h 3' A i 0 ffi*tts&* 

1 4 Jrifij tlHIH* tJ v "^TlSiScIBH $ fix 
K^cr>X\ mft*WJ(\&$lfa (*) tSMiELi«« 

[004 1 ] ifc, iSffi7kttflJ«(i. ffiyJ<tt^^-f-^W 
^Sr h 1/ >y h i fc =t o Tffifi!c$ ttX \ ^ 

&cox. mmmmzmtifz h v ~, y j&owx&mt 

U h 1/ -y h f5ifW6tttaHM-4 i k #tfj3fSS . 
[0042]^, i*tt^tt^^ifJlli#C 

[0043] |f*Jl8 tzmXL0%fflto* lf*lM7 tCfBtfc 
<0 ^ A \ IZ is , ft Jft7j<ttffll^{± , SA* 0 . 5 - 2 . 
0 mm. b° v^tmmmco 1.5-2. 5fgf*S Z k & 
mk LT^*. 

[0044] mz, n&ma&eMcvfj ■*<r>ftm*tt 
mtt. 

[004 5] If *Jfl8 tCfEttO^ A ^XU, ftfg*ttffl 
mcom&O. 5 — 2. 0mm. h° -y ^-SrfgtO 1 . 5 — 2 . 
SfSk^-^^ktciO. SBOjE L v 4K»»imt:4§« i 

[0046] ff*JI9 fcBttO«BBI±, h 1/ -y h'tc^f^ 
itft^-fWfeot, mrlB^coifStciS, tJIBhW 
H<o±**=Srt h 1/ v h =f A i 0 tU*tt^ft < . tuiB 
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&m t ^m-h izmm it a \ ^x mmm ztix& 

[ 0 0 4 7 ] iJcfc . I**JH 9 CIEtfecT) ? Srf£ 
[0048] |f*if 9 izffiBK?)? A •Wtt, 

( i»^)ifcft*SSCfW)S"|*ifc— St LT x i&m ) *ff 4 i b 

[0049]4fc. Sfckttfc^Sfl' 
4?)T\ HJW^ttfcflfchJt rfAofMlt: 
[ 0 0 5 0 ] *#tt£*^4^*5^«±*ffc 20 

[00 5 1 ] |f*il 1 0 fcEtl<05KHI±, IWS9I9 fcSB 
tgto^-f ^rfcti^T, sH7j<ttffl«{i:, 1136*0. 5- 
2. 0mm. t-y^*HfflBK«l . 5 — 2. 5fgFC*4i 
t iWtikt LTU4. 

[ 0 0 5 2] JJcfc, I!#3I1 0t|B»O^^^#fflSr 

[0053] m&s i o fcB»<o^>f -r t(4. m&m 

WM<7Mi0. 5 — 2. 0mm, f >y^£iH<5D 1 . 5— 30 

[00 54] It^il l l fc£»<05SBli, lf*if 1 7M 
l**ili oof5rii*4iMt;lE^o^-<-vtcjo^-r. wis 

iRRtt, WfE'Nf CDaiSSS £0.01-0.3 mmCOfgH 
F*k BalE/jNScob°-y^-SrO. 0 1 — 0 . 3 mm«iEH|*lt~ 

[ o o 5 5 ] mz, nmm 1 1 tKtt<o^^^<of^ffl* 

IM^4. 40 
[00 56] 11*11 1 1 \,ZvffiL<F>9A -\"CtA. ?*«?til 

C0?f^££0. 0 1— 0. 3mm«gW, /Js« <^ f -y f- 
£0. 0 1 — 0. 3mmOiEHrt£f&SL£</yC\ 

*tf«6tn:£ £ 4 i £ ifiX'% . -y h 

[00 57] f**il 1 2 tcfEi&OHBHli. It$£ 1 JbM 

mm 1 1 <om*i#> i mizmmco * >r -vtav vc , «» 
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[0058] mz, msmi 2^z%m^A^\m^ 

[0059] m&R 1 2 \,Ztm&9A -VCIi, »fc»fc 
a4SE*tcmyJ^ISL^&* t S-fr , S^iSfiJ Stt*co 
^±-r4i<t* i T#4 0 

[0060] |f*II 1 3 fciBtt<0SKW±, lf*il 1 7^^ 

1 2 toM^ 3 1 mz=mco ? 4 k ix , mib 

[ 0 0 6 l ] It*ill siztmwj-^rewm* 
mmt&. 

[00621 ^7 hmmzmft^ ttffi±(o#jmm 
memn * ft lx mft mz . mtmmnmsL 
izmf btLizafltmnAiiz x 0 mmm&Ati&nmz 

izmx-tz . 

[0063] ifLfcJ: ifftW^x-y httfJE^Jjg 
tC[tj±-f-4 . 

[0064] If *il 1 4 fclEtfetO^BJti;^ |f ^11 1 2 i 

>t(±i**Ji 1 3 t:iEtt^ ^ >r ■vtcfi ^x , unsaasi* 

J^i4, 0 1 — 0. 3mmCDSSHF*k KS^O. 0 

1 — 0. 3mmcO$gHF*l<0^^^^m*LTV^4. i 
fcSr^i: tT^4« 

[006 5] mz. n&R 1 4 tclBro^^-^ -VOffrSS- 
SJBJt-4 . 

[0066] If *JI 1 4 tiBttO ^ 4 "VTIi , a* 1 0 . 
0 1 — 0. 3mmtf0tEHF^, S§#'0. 0 1 — 0. 3mra^ 

[0067] !f*JB 1 5 IZimnftWlZ. If *II 1 2 4 

&tf0. 0 1 — 0. 3mm<7)|ifflrt % gg$*<0. 0 
1—0. 3mmOiESIl^<7)^l:«-S^^^iSc^rLT^4. 
;t^fSt LTU4. 

[ 0 0 6 8 ] ikiZ. If *II 1 5 tfEtfccO^ ^<7)tfUH£ 

[0069] If 1 5 t=S»« ^ -VCIi s ffift* 0 . 
0 1—0. 3iranWiEHF^. ^§^'0 . 0 1—0. 3mra^ 

[0070] 

^ >f -^om i c^mmmm^m 1 BM04 1 t 

IMBJt-4« 

[007 1 ] I2(;^ti3^ Ntl0«My7l« 
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1 2tCi4, *>f-fja:fr|ftj (^EPA^ItJ&t/^EPB^IftJ) 

» 1 4 tst ur3Ei6^ftaBR<^inai i 6 1 £4 -?t*ic 
[0072] ^mmmmco^^ -v i o ortai«ji(4a?s 

(m if. «=rA^>f^) -ctsM^rircft*. io 

[0074101 &IX03 fcijrr J: a C J12ri*fif 1 4 
OitWH^SJSH. Mill 6c?)«{|M^«J&Hfc 
14, M/7P12 0±#;S:5r-r h 1/ >y H rf A 1 2 A J: 0 
fc«*tttf>flfV4l*=fAl 3 k, ^mS^frfcrtHT 

[007 5]^, Jl^T^f 1 4 k«ff 1 6 bco^MSH 

hlx -y F ate 1 2 At j&fcrf A 13k sWafrfafll 1 4 <7) 
I¥Mtf n Stit/'tU?,„ 20 
[00 76] 123^^4 3 fc, S5*=f A 1 3(4. mJo 

\tm 1 4 coananaffaiJSHo^iBWjfito^iatt ^ti 

[00 77] fg?i<3"A 1 3 (4. W0 . 5 — 2 . 0 m 
m, t°-y^- (tf^H) P^KWiOl. 5 — 2. 5flTC*S 

[0078] h W h' 1 2 KH4 0 & ^-Y^g^T 

gfcfr) fc*TLT, flfefcrfAl 3^#;mofiJ^{41 0%m 
T£t£5g£ftTU£ 0 30 
[00 79] SbfcrfA 1 3<affSl#RffcW;b ! fl:^j&«, ± 
KOttfl^fW^ ( 1 0 %OT ) Tft 0 , -VW^JilM 

[0080] ^mmm.<nm*3 a i 3 tut, hwvh 

1 2 C0±#:Sr^-f- b 1/ .y K rf A 1 2 A 4 K> i>gg?KttWft 

[0081] 81*14(4. mno 4 a tsfftwtr ^-ti k 

(*) f4. *WrfA^BtIJ»» 
W*Wtfc<l» (tilmmgS) £&o 40 

*8f£arFU -f-Ok &£>=f A^Htefc«-£*a^Htf> 

e zmmnmmz 4 0 an® l s . * lt . ®m 

[ 0 0 8 2 ] saaft^hSv^liffMctbiiSfiv^ 

W6« < . flTKtt^ffiv ^ coll if fcHfcMfc&Wi ■> 
[0083] 3^|H5JgJBfiO«b|<^ 1 3 (47 -y St^ifeOD 50 
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fflSrlE-^-J&^W-f 5 n" At* 0 , h V- -y H 1 2 CD±#; 
£ 5rT v K 3"A 12A(i7 7 a!t«!JDffl£ S£*ft# 
> rf ATS. 4 . . M/'/F =f A 1 2 Atifit 

[0084] c: It, 7 -y *^3sWJ{4. 
T7]^/«il^4±fi^ffc^&&£k. fLT7 7lI 
SanflflUi* 'J =f?-#£5rf i k j&sgf 0t3»& L . d ft 

-cftftif JHWft s k . 

[0085] 

/l^&*£flcj&»S>5r4 7 -y*«Mk LT(4. ^-7 
;P^-nT;P^/PS-t*x^i^y|4^|gfpJp.M#:k. T-b 

[0086] iftA>"7 •y*^JHMOlB-^M(43'A 1 0 

o aigptcM 1 1 - 2 o ma.3cr>mmftt>m& 
[0087] i i t,zy vm&W&mifi^-y iv-^uTfV 

H« t . *^rf A-7 bU7? XJjSc^SHt^ kW 

[0088] -^6^7 y*»«]l**fc:E^Lfc« 

ffi7i<tt k «5ttk OMA(4ffllfr'* 4 . 
[0089] 4fc, 7 •y#^JH^J{4^- | j3"v-^^75r 

l. VH-mtfi ooo—9o o oemm^zhhwn 

mzMSt h . ^ft«4?3sjDffl £ <a«Hrt<a#T*#« 
k -f S £ k T\ rfAajjeftKOsK U ( HftfciHF** 1 

k f&^-n- a c k tsj^j 53fiBf^* ^177 mwmm\ t 
[0090] ttz. ±m^^mmmzimmitm. mt 

If >- 'J #**6iraite'*N& £ k tc i 0 , ^U^<?57 

y • A>y7°V>?%\$:tol&Zblz£r)isVA$:jtLX 
y -y mmaM k ^Affl^ k * S 6 (c— 

k^'T-^-S. 

[ 0 0 9 1 ] 5rti, *SISS^ffiT-{4. 7 •y^^jD^J^ 
WJU*aoil7Ktt^*f S«ft0W*fflV^ft £ k fc 4 0 3'A 

sfflyffi&txsjEB, ««i 6co»«ffia^»j£ffit. h 

I/7M 2cD3E*£%"f-b W H a" A 1 2 Ai 0 iS67K 
ttOfti^TK^A 13k. WM(:?B^tlW> 
^f*^^[6]k3^t--g>^rS]t3£StIEa§ftS4 5 1 

sem tr ^ s w. ^^ft i> Mzmms. t v vhbh i 



(7) 

1 1 

ft. 

[0 0 9 2] £*iteJ:>K <*x-y bttfgOft±£Elft; 

k^T^fto 

[00 93] it, NWK 1 2<^fSSgPJ; l 9fc^-f^' 

1 3cr>Wmcr>m^ 1 0%J^T£W.t*:<?re, 
fcfth.*: h W K rfA 1 2 AOfffiJ iff* U M/7b* 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a tire and relates to the tire which raised wet performance 

especially. 

[0002] 

[Description of the Prior Art]ln order to obtain wet performance, two or more slots are formed in the tread of 
a tire. 

[0003]Hydroplaning performance or wet braking performance needs to raise the wastewater nature of a slot 
for the improvement in tire capacity on the wet road surface. 

[0004]lt is necessary to reduce resistance between the fluid in a groove face and wall of flowing fluid for 
Mizouchi for the improvement in drainage. 

[0005]in order to raise the wastewater nature of a slot as conventional technology, a fine hoop direction slot 
is attached to a groove face (JP,4-201606,A.) Attaching a dimple to JP,7-037708,A and a groove face (JP,3- 
57704,A), providing water-repellent high rubber all over a groove face (JP,1 1-078413,A), etc. are known. 
[0006] 

[Problem(s) to be Solved by the lnvention]However, as a result of carrying out experiment examination of 
various the above-mentioned proposals, there was a problem on which resistance increases according to 
increase of the surface area of a groove face only by giving unevenness to a groove face. 
[0007]ln the method of providing water-repellent rubber all over a groove face, in order to use expensive and 
special water-repellent rubber near a groove face so much, cost went up and the wear-resistant fall was 
seen. It is the purpose to provide the tire which this invention can reduce Mizouchi's flow resistance certainly 
in consideration of the above-mentioned fact, suppressing a wear-resistant fall, and can aim at improvement 
in wet performance. 
[0008] 

[Means for Solving the Problem]Only by giving unevenness to a groove face, since surface area of a groove 
face increases, resistance also increases. 
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[0009]As a result of an artificer's repeating experiment examination variously, it became clear that a random 
flow occurred in Mizouchi of a tread by a turbulent flow, resistance occurred with a flow by the eddy, and 
improvement in hydroplaning performance was checked. 

[0010]ln order to prepare this random flow, as a result of an artificer's repeating experiment examination 
variously further paying attention to the compatibility of water of a groove surface, when a stripe which 
comprises a water-repellent high portion and a low portion was provided in a groove face, a longitudinal 
vortex occurred in Mizouchi, and it found out that resistance of water could be reduced. 
[001 1 ]lt turned out that resistance will become large if it exfoliates from Mizouchi's water fang furrow wall, 
and wet performance falls. Then, as a result of repeating experiment examination, a vortex generating 
means which generates a turbulent flow was provided in the separation-point upper stream, and it found out 
that exfoliation could be controlled by giving energy to a turbulent flow. In particular, when many minute 
hollows and projections were provided near the corner of a block, it turned out that it is effective in the case 
of a block pattern. 

[001 2]ln order to have improved the hydroplaning performance at the time of a new article, it was not based 
on a straight and a BUROPU pattern, but many minute hollows and projections were provided in a groove 
face near a tire surface, i.e., a groove face near a tread, and it turned out that it is effective to control 
exfoliation produced in a groove face near the tread of a slot. 

[0013]The invention according to claim 1 is the tire which established a slot in a tread, and to a groove face 
of said slot. Extend along with tread rubber which forms a subject of said tread, and a longitudinal direction 
of said slot, and Hydrophilic rubber rather than said tread rubber whose water repellence is lower than 
water-repellent high water-repellency rubber or said tread rubber, As opposed to all the rubber parts which 
are exposed so that it may be arranged by turns in the direction which is prolonged along with a longitudinal 
direction of a ****** slot, and intersects a longitudinal direction of said slot, and are located in the tire radial 
direction outside rather than a pars basilaris ossis occipitalis of said slot of said tread, It is characterized by 
setting up a rate of volume of said water-repellent rubber or said hydrophilic rubber to 10% or less. 
[0014]Next, an operation of the tire according to claim 1 is explained. 

[0015]ln the tire according to claim 1, to a groove face of a slot. Extend along with tread rubber which forms 
a subject of a tread, and a longitudinal direction of a slot, and Hydrophilic rubber rather than tread rubber 
whose water repellence is lower than water-repellent water-repellent high rubber or tread rubber, Since it 
has exposed so that it may be arranged by turns in the direction which is prolonged along with a longitudinal 
direction of a fang furrow, and intersects a longitudinal direction of a slot, A regular longitudinal vortex (eddy 
whose vortical axis corresponds with a flow direction) can be made for Mizouchi to flowing fluid (water), 
generating of a random eddy can be held down, and resistance of a flow can be reduced. 
[0016]Since a rate of volume of water-repellent rubber or hydrophilic rubber was suppressed to 10% or less 
to all the rubber parts located in the tire radial direction outside rather than a pars basilaris ossis occipitalis 
of a slot on the tread, volume of tread rubber excellent in abrasion resistance can be secured, and the 
abrasion resistance of a tread can be maintained. 
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[0017]Since water-repellent rubber or hydrophilic rubber is inferior to abrasion resistance rather than usual 
tread rubber, if a rate of volume of water-repellent rubber or hydrophilic rubber exceeds 10%, abrasion 
resistance will fall. 

[0018]Therefore, as for water-repellent rubber or hydrophilic rubber, providing only near the slot on the tread 
is preferred. 

[0019]As for said water-repellent rubber or said hydrophilic rubber, the invention according to claim 2 is 
characterized by width's being 0.5-2.0 mm and a pitch being said 1.5 to 2.5 times width in the tire according 
to claim 1. 

[0020]Next, an operation of the tire according to claim 2 is explained. 

[0021 ]ln the tire according to claim 2, a regular longitudinal vortex can be certainly obtained now by width of 
water-repellent rubber or hydrophilic rubber being 0.5-2.0 mm, and making a pitch into 1.5 to 2.5 times of 
width. 

[0022]The invention according to claim 3 is the tire which established a slot in a tread, and to a groove face 
of said slot. It has exposed so that it may be arranged by turns in the direction which two or more kinds of 
water-repellent different rubbers are prolonged along with a longitudinal direction of said slot, and intersects 
a longitudinal direction of said slot, It is characterized by setting up a rate of volume which totaled two or 
more kinds of different rubbers of said water repellence to 10% or less to all the rubber parts located in the 
tire radial direction outside rather than a pars basilaris ossis occipitalis of said slot of said tread. 
[0023]Next, an operation of the tire according to claim 3 is explained. 

[0024]ln the tire according to claim 3, to a groove face of a slot. Since it has exposed so that it may be 
arranged by turns in the direction which is prolonged along with a longitudinal direction of two or more kinds 
of water-repellent different rubber fang furrows, and intersects a longitudinal direction of a slot, A regular 
longitudinal vortex (eddy whose vortical axis corresponds with a flow direction) can be made for Mizouchi to 
flowing fluid (water), generating of a random eddy can be held down, and resistance of a flow can be 
reduced. 

[0025]Since a rate of volume which totaled two or more kinds of rubbers from which water repellence differs 
to all the rubber parts located in the tire radial direction outside rather than a pars basilaris ossis occipitalis 
of a slot on the tread was suppressed to 10% or less, volume of tread rubber excellent in abrasion 
resistance can be secured, and the abrasion resistance of a tread can be maintained. 
[0026]Therefore, as for water-repellent rubber or hydrophilic rubber, providing only near the slot on the tread 
is preferred. 

[0027]Either one of rubber with high water repellence or water-repellent low rubber is most characterized by 
width's being 0.5-2.0 mm and a pitch being said 1.5 to 2.5 times width most, among two or more kinds of 
rubbers from which said water repellence differs in the invention according to claim 4 in the tire according to 
claim 3. 

[0028]Next, an operation of the tire according to claim 4 is explained. 

[0029]ln the tire according to claim 4, a regular longitudinal vortex can be certainly obtained now by width of 
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************ of water-repellent high rubber or the water-repellent lowest rubber being 0.5-2.0 mm most, and 
making a pitch into 1.5 to 2.5 times of width. 

[0030]The invention according to claim 5 is the tire which established a slot in a tread, and to a groove face 
of said slot. Water-repellent high high water repellence rubber and low water repellence rubber whose water 
repellence is lower than said high water repellence rubber, As opposed to all the rubber parts which are 
exposed so that it may be arranged by turns in the direction which is prolonged along with a longitudinal 
direction of a ****** slot, and intersects a longitudinal direction of said slot, and are located in the tire radial 
direction outside rather than a pars basilaris ossis occipitalis of said slot of said tread, It is characterized by 
setting up a rate of volume which totaled said high water repellence rubber and said low water repellence 
rubber to 10% or less. 

[0031]Next, an operation of the tire according to claim 5 is explained. 

[0032]ln the tire according to claim 5, to a groove face of a slot. Since it has exposed so that it may be 
arranged by turns in the direction which is prolonged along with water-repellent high high water repellence 
rubber, low water repellence rubber whose water repellence is lower than high water repellence rubber, and 
a longitudinal direction of a fang furrow, and intersects a longitudinal direction of a slot, A regular longitudinal 
vortex (eddy whose vortical axis corresponds with a flow direction) can be made for Mizouchi to flowing fluid 
(water), generating of a random eddy can be held down, and resistance of a flow can be reduced. 
[0033]Since a rate of volume which totaled high water repellence rubber and low water repellence rubber to 
all the rubber parts located in the tire radial direction outside rather than a pars basilaris ossis occipitalis of a 
slot on the tread was suppressed to 10% or less, volume of tread rubber excellent in abrasion resistance 
can be secured, and the abrasion resistance of a tread can be maintained. 

[0034]Therefore, as for high water repellence rubber and low water repellence rubber, providing only near 
the slot on the tread is preferred. 

[0035]The invention according to claim 6 is characterized by width's being 0.5-2.0 mm and a pitch being said 
1.5 to 2.5 times width said low water repellence either one of high water repellence rubber or rubber in the 
tire according to claim 5. 

[0036]Next, an operation of the tire according to claim 6 is explained. 

[0037]ln the tire according to claim 6, a regular longitudinal vortex can be certainly obtained now by either 
width of high water repellence rubber and low water repellence rubber being 0.5-2.0 mm, and making a pitch 
into 1.5 to 2.5 times of width. 

[0038]The invention according to claim 7 is the tire which established a slot in a tread, and to a groove face 
of said slot. Rather than tread rubber which forms a subject of said tread, water repellence is high, and a 
high water repellence field which extends along with a longitudinal direction of said slot sets an interval in 
the direction which intersects a longitudinal direction of said slot, and are arranged, [ two or more ] Said high 
water repellence field is characterized by being constituted by applying to said tread rubber material which 
has water repellence. 

[0039]Next, an operation of the tire according to claim 7 is explained. 
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[0040]ln the tire according to claim 7, to a groove face of a slot. Since water repellence sets an interval in 
the direction which intersects a longitudinal direction of a high water repellence field fang furrow high and 
prolonged along with a longitudinal direction of a slot and is arranged rather than tread rubber which forms a 
subject of a tread, [ two or more ] A regular longitudinal vortex (eddy whose vortical axis corresponds with a 
flow direction) can be made for Mizouchi to flowing fluid (water), generating of a random eddy can be held 
down, and resistance of a flow can be reduced. 

[0041]Since a high water repellence field is constituted by applying to tread rubber material which has water 
repellence, it can secure volume of tread rubber excellent in abrasion resistance, and can maintain the 
abrasion resistance of a tread. 

[0042]Although regulation in particular does not have it, if coating thickness of material which has water 
repellence does not disappear by friction of a stone which enters into Mizouchi, sand, the ground, etc., it is 
good. 

[0043]ln a high water repellence field, the invention according to claim 8 is characterized by width's being 
0.5-2.0 mm and a pitch being said 1.5 to 2.5 times width in the tire according to claim 7. 
[0044]Next, an operation of the tire according to claim 8 is explained. 

[0045]ln the tire according to claim 8, a regular longitudinal vortex can be certainly obtained now by width of 
a high water repellence field being 0.5-2.0 mm, and making a pitch into 1.5 to 2.5 times of width. 
[0046]The invention according to claim 9 is the tire which established a slot in a tread, and to a groove face 
of said slot. Rather than tread rubber which forms a subject of said tread, hydrophilic nature is high, and a 
high hydrophilic region which extends along with a longitudinal direction of said slot sets an interval in the 
direction which intersects a longitudinal direction of said slot, and are arranged, [ two or more ] Said high 
hydrophilic region is characterized by being constituted by applying to said tread rubber material which has 
hydrophilic nature. 

[0047]Next, an operation of the tire according to claim 9 is explained. 

[0048]ln the tire according to claim 9, to a groove face of a slot. Since hydrophilic nature sets an interval in 
the direction which intersects a longitudinal direction of a high hydrophilic region fang furrow high and 
prolonged along with a longitudinal direction of a slot and is arranged rather than tread rubber which forms a 
subject of a tread, [ two or more ] A regular longitudinal vortex (eddy whose vortical axis corresponds with a 
flow direction) can be made for Mizouchi to flowing fluid (water), generating of a random eddy can be held 
down, and resistance of a flow can be reduced. 

[0049]Since a high hydrophilic region is constituted by applying to tread rubber material which has 
hydrophilic nature, it can secure volume of tread rubber excellent in abrasion resistance, and can maintain 
the abrasion resistance of a tread. 

[0050]Although regulation in particular does not have it, if coating thickness of material which has hydrophilic 
nature does not disappear by friction of a stone which enters into Mizouchi, sand, the ground, etc., it is good. 

[0051]ln a high hydrophilic region, the invention according to claim 10 is characterized by width's being 0.5- 
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2.0 mm and a pitch being said 1 .5 to 2.5 times width in the tire according to claim 9. 
[0052]Next, an operation of the tire according to claim 10 is explained. 

[0053]ln the tire according to claim 10, a regular longitudinal vortex can be certainly obtained now by width 
of a high hydrophilic region being 0.5-2.0 mm, and making a pitch into 1.5 to 2.5 times of width. 
[0054]ln a tire given in any 1 paragraph of claim 1 thru/or claim 10 the invention according to claim 11, Two 
or more sulculi prolonged along with a longitudinal direction of said slot in a groove face of said slot are 
provided, and it is characterized by within the limits of 0.01-0.3 mm setting up a pitch of said sulculus within 
the limits of 0.01-0.3 mm for a channel depth of said sulculus. 
[0055]Next, an operation of the tire according to claim 11 is explained. 

[0056]ln the tire according to claim 1 1 , provide two or more sulculi prolonged along with a longitudinal 
direction of a slot in a groove face of a slot, and since a pitch of a sulculus was set up within the limits of 
0.01-0.3 mm, within the limits of 0.01-0.3 mm a channel depth of a sulculus, Resistance of water which flows 
through Mizouchi can be reduced further, and wet performance can be improved further. 
[0057]ln a tire given in any 1 paragraph of claim 1 thru/or claim 1 1 the invention according to claim 12, It is 
characterized by providing a turbulent flow generating area which is provided with two or more crossing 
slots, makes a groove face near the juncture of said slot and a slot produce a turbulent flow minute to 
flowing fluid for near a groove face, and obstructs Mizouchi for exfoliation of flowing fluid. 
[0058]Next, an operation of the tire according to claim 12 is explained. 

[0059]ln the tire according to claim 12, flowing fluid is made to produce a minute turbulent flow for near the 
turbulent flow generating area fang furrow wall established in a groove face near the juncture of a slot and a 
slot, and Mizouchi is obstructed for exfoliation of flowing fluid. Thereby, wet performance of a tire can be 
improved further. 

[0060]The invention according to claim 13 is characterized by providing a turbulent flow generating area 
which makes a groove face near the opening by the side of a tread of said slot produce a turbulent flow 
minute to flowing fluid for near a groove face, and obstructs Mizouchi for exfoliation of flowing fluid in a tire 
given in any 1 paragraph of claim 1 thru/or claim 12. 
[0061]Next, an operation of the tire according to claim 13 is explained. 

[0062]Since a minute turbulent flow produces near a groove face in flowing fluid by a turbulent flow 
generating area established in a groove face near an opening when it runs a wet road surface and water on 
a road surface flows into Mizouchi via an opening by the side of a tread, water of a road surface flows into 
Mizouchi by little resistance. 

[0063]By this, wet performance at the time of a new article improves further. 

[0064]As for said turbulent flow generating area, the invention according to claim 14 is characterized by what 
within the limits whose path is 0.01-0.3 mm has many punctiform projections of 0.01-0. 3-mm-high within the 
limits for in the tire according to claim 12 or 13. 
[0065]Next, an operation of the tire according to claim 14 is explained. 

[0066]ln the tire according to claim 14, a punctiform projection of a large number of 0.01-0. 3-mm-high within 
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the limits produces many minute turbulent flows near a groove face, and within the limits whose path is 0.01- 
0.3 mm controls exfoliation of a stream. 

[0067]As for said turbulent flow generating area, the invention according to claim 15 is characterized by what 
within the limits whose path is 0.01-0.3 mm has many hollows [ a majority of ] of 0.01 -0.3-mm-deep within 
the limits for in the tire according to claim 12 or 13. 
[0068]Next, an operation of the tire according to claim 15 is explained. 

[0069]ln the tire according to claim 15, many 0.01 -0.3-mm-deep hollows within the limits produce many 
minute turbulent flows near a groove face, and within the limits whose path is 0.01-0.3 mm controls 
exfoliation of a stream. 
[0070] 

[Embodiment of the lnvention][A 1st embodiment] Next, a 1st embodiment of the tire of this invention is 
described according to drawing 1 thru/or drawing 4. 

[0071 ]As shown in drawing 2, two or more blocks 18 are formed in the tread 12 of the tire 10 of two or more 
hoop direction slots 14 which extend along a tire hoop direction (the direction of arrow A, and the direction of 
arrow B), and two or more translots 16 which cross to these hoop direction slots 14. 
[0072]Since the internal structure of the tire 10 of this embodiment is the same as the usual pneumatic tire, 
the explanation about an internal structure is omitted. 

[0073]Although the tire 10 of this embodiment is a pneumatic tire, this invention can apply also with tires 
other than a pneumatic tire (for example, the total rubber tire etc.). 

[0074]As shown in drawing 1 and drawing 3, in the groove side face of the hoop direction slot 14 and a 
groove bottom side, the groove side face of the translot 16, and a groove bottom side. It has exposed so that 
it may be arranged by turns in the direction which is prolonged along with the water-repellent water-repellent 
high rubber 13 and fang furrow longitudinal direction rather than the tread rubber 12A which forms the 
subject of the tread 12, and intersects the longitudinal direction of a slot. 

[0075]ln the groove bottom portion of the crossing portion of the hoop direction slot 14 and the translot 16, 
priority was given to the hoop direction slot 14, and the tread rubber 12A and the water-repellent rubber 13 
are prolonged along with the longitudinal direction of the hoop direction slot 14. 

[0076]As shown in drawing 3 , the water-repellent rubber 13 is formed only near the surface of the groove 
side face of the hoop direction slot 14, and a groove bottom side. 

[0077]As for the water-repellent rubber 13, it is preferred that the width W is 0.5-2.0 mm, and the pitch 
(center to center) P is 1 .5 to 2.5 times the width W. 

[0078]The rate of the volume of the water-repellent rubber 13 is set up to 10% or less to all the rubber parts 
(it is the upper part from the two-dot chain line of drawing 3 ) located in the tire radial direction outside rather 
than the groove bottom side of the tread 12. 

[0079]Although the thickness in particular of the water-repellent rubber 13 is not asked, it is a rate (10% or 
less) of the above-mentioned volume, and its **** is good in the range which is not extinguished by friction of 
the stone of a road surface, sand, the ground, etc. before a tire life. 
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[0080]ln the water-repellent rubber 13 of this embodiment, it is water-repellent high rubber from the tread 
rubber 1 2A which forms the subject of the tread 1 2. 

[0081]Water repellence can be expressed with an angle of contact as everyone knows. An angle of contact 
(degree) is the value which measured the angle theta which trickles the waterdrop which has a size (about 1 
mm in diameter) of the grade which cannot be easily influenced by gravity in the level rubber surface, and 
the tangent on the surface of waterdrop in the rubber surface at that time and the rubber surface of the side 
in contact with waterdrop make with the angle-of-contact degree meter. And it is shown that water 
repellence is so high that an angle of contact is large. 

[0082]Although water repellence is so low that an angle of contact is small, expression that hydrophilic 
nature is high in this case as compared with what has a large angle of contact can also be performed. That 
is, a water-repellent higher thing has lower hydrophilic nature, and expression that hydrophilic nature is high 
can be performed like a water-repellent low thing. 

[0083]The water-repellent rubber 13 of this embodiment is rubber which has a fluorine system additive agent 
for a combination ingredient, and the tread rubber 12A which forms the subject of the tread 12 is rubber 
which does not have a fluorine system additive agent for a combination ingredient. The tread rubber 12A is a 
well-known rubber composition conventionally. 

[0084]Here, it suits advantageously that a fluorine system additive agent consists of a perfluoroalkyl group 
content copolymer and that a fluorine system additive agent makes the shape of oligomer, and if it is this, a 
water-repellent effect will be contributed to raising further. 

[0085]The fluorine system copolymer produced by making a perfluoroalkyl group content ethylenic 
unsaturated monomer and an acetoacetyl groups content ethylenic unsaturated monomer react as a fluorine 
system additive agent which consists of a perfluoroalkyl group copolymer blended with a rubber composition 
suits suitably. 

[0086]The loadings of these fluorine system additive agent have desirable within the limits of one to 20 
weight section to rubber 100 weight section. 

[0087]lt is because a little requiring here that a fluorine system additive agent consists of a perfluoroalkyl 
group copolymer demonstrates a water-repellent effect, without demonstrating an effect by addition and 
being accompanied by kinetic property change of hardening of a rubber-matrix ingredient, etc. thru/or 
physical-properties fall. 

[0088]When common fluororesin is only blended, the coexistence with water repellence and physical 
properties is difficult. 

[0089]A fluorine system additive agent makes the shape of oligomer, and it suits suitably that a molecular 
weight is within the limits of 7000-9000. It is changing an additive agent into the molecular weight state 
within the limits of this, and compare it with polymer (generally a molecular weight is hundreds of thousands) 
of a rubber composition, and it serves as a low-grade polymer more, While the distributed degree within the 
rubber composition of an additive agent can be raised as a result, It is because associative strength 
between a fluorine system additive agent and a rubber composition can be made firm via powerful 
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associative strength because the oligomer object which carried out copolymerization becomes entangled 
with polymer in rubber, and the durability of a water-repellent effect can be raised. 

[0090]By carrying out addition combination of a silicon oxide, for example, the silica, at the above-mentioned 
rubber composition, A powerful adsorption power operation on the fluorine system additive agent of silica is 
used, by adding a silane coupling agent further, the associative strength of a fluoridation agent and a rubber 
composition can be heightened further further via silica, and the durability of a water-repellent effect can be 
raised further. 

[0091]ln this embodiment, although water repellence was given to rubber using the fluorine system additive 
agent, water repellence may be given to rubber by using the additive agent which has the water repellence 
of common knowledge of those other than a fluorine system additive agent. 

(OPERATION) In the tire 10 of this embodiment, rather than the tread rubber 12A which forms the subject of 
the tread 12 to the groove side face of the hoop direction slot 14 and a groove bottom side, the groove side 
face of the translot 16, and a groove bottom side, the water-repellent water-repellent high rubber 13, Since it 
has exposed so that it may be arranged by turns in the direction which is prolonged along with a fang furrow 
longitudinal direction, and intersects the direction of a flute length hand, the regular longitudinal vortex 15 
(refer to drawing 13) can be made in the water which flows through Mizouchi, generating of a random eddy 
can be held down, and resistance of the flow of water can be reduced. 
[0092]Thereby, improvement in wet performance can be aimed at. 

[0093]Since the rate of the volume of the water-repellent rubber 13 was suppressed to 10% or less to all the 
rubber parts located in the tire radial direction outside rather than the fillet section of the tread 12, the 
volume of the tread rubber 12A excellent in abrasion resistance can be secured, and the abrasion resistance 
of the tread 12 can be maintained. 

[0094]ln the water repellence of the tread rubber 12A, the difference with water repellence of the water- 
repellent rubber 13, and here, not less than at least 5 degrees of differences of an angle of contact are not 
less than 10 degrees preferably. By enlarging a water-repellent difference, a longitudinal vortex regular in 
the water which flows through Mizouchi and strong against it can be made. 

[0095]There is a possibility that it may become impossible to make a longitudinal vortex with the above- 
mentioned angle of contact regular in the water which flows through Mizouchi in less than 5 degrees. 
[A 2nd embodiment] Next, the tire concerning a 2nd embodiment of this invention is explained. 
[0096]The tire 20 of this embodiment transposes the water-repellent rubber 13 of the tire 10 of a 1st 
embodiment mentioned above to hydrophilic rubber. 

[0097]Here, the hydrophilic rubber of this embodiment has water repellence lower than the tread rubber 12A 
which forms the subject of the tread 12, and refers to the rubber which has the character to be easy to get 
wet in water. 

[0098]The hydrophilic rubber of this embodiment is rubber which has a surface-active agent for a 
combination ingredient. 

[0099]As a surface-active agent, electro strip artist TS-2B, the electro strip artist EA, the electro master A- 
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1015 (all are the Kao make), etc. can be used as a non-ion system surface-active agent, for example. 
[0100]A longitudinal vortex with the pneumatic tire 20 of this embodiment regular in the water which flows 
through Mizouchi as well as a 1st embodiment can be made, generating of a random eddy can be held 
down, and resistance of the flow of water can be reduced. Thereby, improvement in wet performance can be 
aimed at. 

[0101]By suppressing the rate of the volume of hydrophilic rubber to 10% or less to all the rubber parts 
located in the tire radial direction outside rather than the fillet section of the tread 12, the volume of the tread 
rubber 12A excellent in abrasion resistance can be secured, and the abrasion resistance of the tread 12 can 
be maintained. 

[0102]Regulation of the width of hydrophilic rubber and a pitch is the same as that of the water-repellent 
rubber 13. 

[0103]ln the difference of the hydrophilic nature of the tread rubber 12A, and the hydrophilic nature of 
hydrophilic rubber, and here, not less than at least 5 degrees of differences of an angle of contact are not 
less than 10 degrees preferably like a water-repellent case. By enlarging the difference of hydrophilic nature, 
a longitudinal vortex regular in the water which flows through Mizouchi and strong against it can be made. 
[0104]There is a possibility that it may become impossible to make a longitudinal vortex with the above- 
mentioned angle of contact regular in the water which flows through Mizouchi in less than 5 degrees. 
[A 3rd embodiment] Next, the tire concerning a 3rd embodiment of this invention is explained. Identical 
codes are given to the embodiment and identical configuration which were mentioned above, and the 
explanation is omitted. 

[0105]As shown in drawing 4 and drawing 5 , the pneumatic tire 30 of this embodiment is exposed to the 
groove side face of the hoop direction slot 14 and a groove bottom side, the groove side face of the translot 
16, and a groove bottom side so that it may be arranged by turns in the direction which is prolonged along 
with the water-repellent rubber 13, the hydrophilic rubber 32, and a fang furrow longitudinal direction, and 
intersects the direction of a flute length hand. 

[01 06] A regular longitudinal vortex can be made in the water which flows through Mizouchi, generating of a 
random eddy can be held down, and the pneumatic tire 30 of this embodiment can also reduce resistance of 
the flow of water. 

[0107]ln the water which flows through Mizouchi, regularly [ since water repellence differs greatly ], rather 
than the 1st and 2 embodiment, the water-repellent rubber 13 and the hydrophilic rubber 32 can make a 
strong longitudinal vortex, and can reduce resistance of the flow of water more. 
[0108]Thereby, wet performance can be improved further. 

[0109]By suppressing the rate of volume of having doubled the water-repellent rubber 13 and the hydrophilic 
rubber 32 to all the rubber parts located in the tire radial direction outside rather than the fillet section of the 
tread 12, to 10% or less, The volume of the tread rubber 12A excellent in abrasion resistance can be 
secured, and the abrasion resistance of the tread 12 can be maintained. 

[0110]What is necessary is just to specify one of the width W1 and the pitches P of the water-repellent 
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rubber 1 3 or the hydrophilic rubber 32 in the case of this embodiment. 

[A 4th embodiment] Next, the tire concerning a 4th embodiment of this invention is explained. Identical 
codes are given to the embodiment and identical configuration which were mentioned above, and the 
explanation is omitted. 

[0111]The tire 40 of this embodiment is a modification of the tire 10 of a 1st embodiment. 
[01 12] As shown in dra wing 8 , constant width W2 of the crossing portion of the hoop direction slot 14 of the 
block 18 and the translot 16 is made into the turbulent flow region 42, and the punctiform projection 44 of a 
large number as shown in drawing 7 is formed in this turbulent flow region 42 at random. It is only that the 
shape of surface type differs, and the turbulent flow region 42 does not change the kind of rubber to expose 
to other portions. 

[01 1 3]Here, as for the width W2 of the turbulent flow region 42, 1 mm or more is preferred. 

[0114]The punctiform projection 44 of this embodiment is a convex spherical surface-like (some balls), and 

is set as within the limits whose path d1 is 0.01-0.3 mm, and within the limits whose height h is 0.01-0.3 mm. 

[0115]Not less than 30% of the rate of the punctiform projection 44 occupied per unit area of the above- 
mentioned turbulent flow region 42 is desirable. 

[01 16]Since a turbulent flow arises in the water which flows near a groove side face by the punctiform 
projection 24 of a large number provided in the groove side face near the juncture of the hoop direction slot 
14 and the translot 16, exfoliation of the water which advances to Mizouchi is suppressed and water can be 
made to flow into Mizouchi by little resistance at this embodiment. For this reason, the wet performance of 
the tire 40 can be raised more. 

[A 5th embodiment] Next, the tire concerning a 5th embodiment of this invention is explained according to 
drawing 8. Identical codes are given to the embodiment and identical configuration which were mentioned 
above, and the explanation is omitted. 

[0117]The tire 50 of this embodiment is a modification of the tire 40 of a 4th embodiment, and as shown in 
drawing 8, in addition to near the juncture of the hoop direction slot 14 and the translot 16, the turbulent flow 
generating area 42 is established also in the constant width W2 by the side of the tread of a groove side 
face. 

(OPERATION) Since a turbulent flow arises in the water which flows near a groove side face by the 
punctiform projection 44 of a large number provided near the opening when the tire 50 runs a wet road 
surface and the water on a road surface flows in the hoop direction slot 14 and the translot 16 via the 
opening by the side of a tread, exfoliation of the water which advances is suppressed and the water of a 
road surface can be made to flow into Mizouchi by little resistance. 

[01 1 8]By this, the wet performance at the time of the new article of the tire 50 can be raised further. 
[A 6th embodiment] Next, the tire concerning a 6th embodiment of this invention is explained according to 
drawing 9 and drawing 10. Identical codes are given to the embodiment and identical configuration which 
were mentioned above, and the explanation is omitted. 
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[0119]The tire 52 of this embodiment is a modification of the tire 50 of a 5th embodiment, and as shown in 
drawing 9 , Libretto 54 is respectively formed in the groove side face of the hoop direction slot 14, the groove 
bottom side, the groove side face of the translot 16, and the groove bottom side. 

[0120]As shown in drawing 10, it comes continuously to form in a transverse direction (cross direction of the 
sulculus 56) the sulculus 56 which the section where Libretto 54 of this embodiment is prolonged along with 
the longitudinal direction of a slot (the hoop direction slot 14 or the translot 16) presented the triangle. 
[0121]As for channel depth D of these sulculi 56, the pitch P is set [ within the limits of 0.01-0.3 mm ] up 
within the limits of 0.01-0.3 mm. 

[0122]The position of the water-repellent rubber 13 (not shown) is the same as that of the tire 50 of a 5th 
embodiment. 

(OPERATION) In the tire 52 of this embodiment, since the sulculus 56 set as within the limits with a channel 
depth of D= 0.01-0.3 mm was formed in the hoop direction slot 14 and the translot 16 by P= 0.01-0.3-mm- 
pitch within the limits, resistance of the water which flows through Mizouchi is reduced further, and wet 
performance improves further. 

[01 23]lf channel depth [ of the sulculus 56 ] D and either of the pitches P separate from a mentioned range, 
the reduction effects of resistance of water run short. 

[0124]Although the sulculus 56 which the section presented the triangle was continuously formed in the 
transverse direction, as long as Libretto 54 of this embodiment has a resistance reduction effect of a stream, 
some gaps may be opening it between the sulculus 56 and the sulculus 56. 

[0125]Although it explained that Libretto 54 here put many sulculi 56 in order, many rib form projections [ a 
majority of] (section) may be put in order. In this case, between a rib form projection and rib form projections 
is equivalent to the sulculus 56. 

[0126]Although the section of the sulculus 56 was a triangle, as long as there is a resistance reduction effect 
of a stream, they may be other shape, such as a rectangle, a trapezoid, and semicircular shapes. 
[Other embodiments] In addition, although the tires 10, 20, 30, 40, 50, and 52 of the above-mentioned 
embodiment were all tires of the block pattern, Only not only this but a hoop direction slot may be what is 
called a rib pattern (pattern excluding the translot 16 from the pattern of drawing 2 ) currently formed in the 
tread, and publicly known patterns, such as a directivity pattern which has the sloping slot, the crooked slot, 
etc., may be sufficient as the pattern of a tread. 

[0127]For example, what is necessary is just to use the tread rubber (unvulcanized) 12A which formed in the 
surface the band-like water-repellent rubber (unvulcanized) 13 prolonged along with a longitudinal direction 
(the direction of space both sides of drawing 1 1), as shown in drawing 1 1 when manufacturing the tire of the 
rib pattern in which this invention was applied. In this case, what is necessary is just to form the water- 
repellent rubber 13 in the bony septum (rib for fabricating a hoop direction slot) 62 provided in the inner 
surface of the mold 60 which vulcanizes a tire, and the portion which counters. If the tread rubber 
(unvulcanized) 12A is pushed against mold 60 inner surface by a vulcanization step, the water-repellent 
rubber 13 can be formed only in a part for a hoop direction slot. 
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[0128]As for the tread rubber (unvulcanized) 12A, it is preferred to dent the bony septum 62 and the portion 
which counters beforehand. The rubber flow near the surface at the time of being pushed against the mold 
60 is stopped by this, and the water-repellent rubber 13 can be formed at intervals of fixed width. 
[0129]ln the embodiment mentioned above, although the punctiform projection 24 was convex spherical 
surface shape, this inventions may be other shape, such as not only this but a triangular pyramid. 
[0130]ln Embodiments 4, 5, and 6 mentioned above, in order to control exfoliation of a stream, formed many 
punctiform projections 24 in the groove side face, and were producing the turbulent flow, but. This invention 
is replaced not only with this but with the punctiform projection 24, and even if it forms many minute hollows 
28 as shown in drawing 12 , a operation effect is obtained like the case where many punctiform projections 
24 are formed. 

[0131]The hollow 28 shown in drawing 12 is concave spherical surface shape, and, as for within the limits 
whose path d2 is 0.01-0.3 mm, is set as within the limits whose depth D1 is 0.01-0.3 mm. Not less than 30% 
of the rate of the hollow 28 occupied per unit area is desirable. The hollows 28 may also be not only 
concave spherical surface shape but other shape. 

[0132]Although it reached near the surface of the tread rubber 12A water-repellent rubber 13 or the 
hydrophilic rubber 32 was formed in one in the embodiment mentioned above, the high water repellence 
field (low hydrophilic region) and the low water repellence field (high hydrophilic region) should just be 
established in the groove surface by turns -- the surface of the tread rubber 12A -- a water-repellent material 
- and -- or the hydrophilic material may be applied, in this case, the tire (depending on the case, the green 
tire before vulcanization may be sufficient.) which did not need to use special rubber and was manufactured 
as usual -- a water-repellent material -- and -- or improvement in wet performance can be easily aimed at 
only by applying a hydrophilic material to stripe shape. 

[0133]As a water-repellent material which can be applied to rubber, polytetrafluoroethylene resin, 
phenyltriethoxysilane, dimethyl silicone oil, etc. can be raised. 

[0134]As a hydrophilic material which can be applied to rubber, electro strip artist TS-2B, the electro strip 
artist EA, the electro master A-1 01 5 (all are the Kao make), etc. can be raised. 

(Example 1 of an examination) in order to confirm the effect of this invention, six sorts of examination tires of 
tire-sizes PSR185/70R17 were prepared, and hydroplaning performance and wear-resistant comparison 
were performed. 

[0135]An examination tire is explained below. 

[0136]Each tread pattern of an examination tire is a rib pattern in which four hoop direction slots (a depth of 
8 mm and 10 mm in width) were formed in the tread. 

[0137]The presentation of the water-repellent rubber and tread rubber which were used for the examination 
tire is a presentation of the following table 1. 

[0138]The angle of contact of water-repellent rubber is a difference with the angle of contact of tread rubber. 

[0139] 

[Table 1] 
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[0140]- The tire of the example a of an examination (conventional example) : the tire which a tread becomes 
from the usual rubber by a smooth groove face. 

- The tire of the example b of an examination : the tire which 0.5-mm-wide water-repellent rubber exposed to 
the groove face in the pitch of 1 mm. The percentage of the volume of water-repellent rubber is 8% to all the 
rubber parts located in the tire radial direction outside rather than a fillet section. 

- The tire of the example c of an examination : the tire which 0.5-mm-wide hydrophilic rubber exposed to the 
groove face in the pitch of 1 mm. The percentage of the volume of hydrophilic rubber is 8% to all the rubber 
parts located in the tire radial direction outside rather than a fillet section. 

- The tire of the example d of an examination : the tire which 0.5-mm-wide water-repellent rubber exposed to 
the groove face in the pitch of 1 mm, and hydrophilic rubber has exposed between water-repellent rubbers. 
The percentage of the volume of the sum total of water-repellent rubber and hydrophilic rubber is 10% to all 
the rubber parts located in the tire radial direction outside rather than a fillet section. 

- The tire of the example e of an examination (conventional example) : the laminated structure of rubber 
usual in the whole tread, and water-repellent rubber. The tire which 1.5-mm-wide water-repellent rubber 
exposed to the groove face in the pitch of 3 mm. The percentage of the volume of water-repellent rubber is 
15% to all the rubber parts located in the tire radial direction outside rather than a fillet section. 

- The tire of the example f of an examination (conventional example) : the whole groove face is a tire of 
water-repellent rubber. The percentage of the volume of water-repellent rubber is 5% to all the rubber parts 
located in the tire radial direction outside rather than a fillet section. 

[0141]Hydroplaning test method: The passenger car was equipped, and speed was changed into the pool 
with a depth of 10 mm, it advanced [ the examination tire was attached to the rim of 5J-14 by internal 

p 

pressure 2.0 kgf/cm (2MPa) and ] into it, and a high dollar planing generating speed by a test driver was 
evaluated. 
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[0142]Evaluation is as being shown in the following table 2. Evaluation found hydro-play NIMBU generating 
speed, and expressed it with the index which sets the tire of the example a of an examination (conventional 
example) to 100. The generating speed of hydroplaning is so high that a numerical value is large, and it 
means excelling in wet performance. 

[0143]A wear-resistant test method: The passenger car was equipped with the examination tire, the wear 
test of 5000 km of test course run was done, the reciprocal of abrasion loss was searched for, and it 
expressed with the index which sets the example a of an examination (conventional example) to 100. 
[0144]Evaluation is as being shown in the following table 2. It means excelling in abrasion resistance, so that 
a numerical value is large. 
[0145] 
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[0146]The example b, c, and d of an examination to which this invention was applied has good hydroplaning 
nature as compared with the example e of an examination which is a conventional example, and an 
examination shows that abrasion resistance is not getting worse. The example f of an examination is 
understood that the improvement degree of hydroplaning nature is low although abrasion resistance is 
equivalent to the example a, b, and c of an examination, and d. 

(Example 2 of an examination) in order to confirm the effect of this invention, six sorts of examination tires of 
tire-sizes PSR235/45R17 were prepared, and hydroplaning performance and wear-resistant comparison 
were performed. 

[0147]An examination tire is explained below. 

[0148]Each following examination tire is the block pattern provided with four hoop direction slots as shown in 
drawing 2, and the size of the block 18 is 35 mm in size of 35 mm and a tire width direction, and is [ the size 
of a tire hoop direction ] 8 mm in height (channel depth). The width of 10 mm and translot of the flute width 
of the hoop direction slot was 8 mm. The presentation of the water-repellent rubber and tread rubber which 
were used for the examination tire is a presentation of Table 1 . 

- The tire of the example a of an examination : the tire which a tread becomes from the usual rubber by a 
smooth groove face. 

- The tire of the example b of an examination : the tire which 1 -mm-wide water-repellent rubber exposed to 
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the groove face in the pitch of 2.5 mm. The percentage of the volume of water-repellent rubber is 7% to all 
the rubber parts located in the tire radial direction outside rather than a fillet section. 

- The tire of the example c of an examination : the tire which 1 .5-mm-wide water-repellent rubber exposed to 
the groove face in the pitch of 1.5 mm, and hydrophilic rubber has exposed between water-repellent 
rubbers. The percentage of the volume of the sum total of water-repellent rubber and hydrophilic rubber is 
7% to all the rubber parts located in the tire radial direction outside rather than a fillet section. 

- The tire of the example d of an examination : arrange a with the diameter of 0.4 mm, and a depth of 0.08 
mm hollow at random by 30% of density near slot unification of a block of the tire of Example 1 . 

- The tire of the example e of an examination : arrange a with the diameter of 1.2 mm, and a depth of 0.1 
mm projection at random by 45% of density near slot unification of a block of the tire of Example 1 . 

- The tire of the example f of an examination : the laminated structure of rubber usual in the whole tread, and 
water-repellent rubber. The tire which 2-mm-wide water-repellent rubber exposed to the groove face in the 
pitch of 43 mm. The percentage of the volume of water-repellent rubber is 15% to all the rubber parts 
located in the tire radial direction outside rather than a fillet section. 

- The tire of the example g of an examination : the whole groove face is a tire of water-repellent rubber. The 
percentage of the volume of water-repellent rubber is 8% to all the rubber parts located in the tire radial 
direction outside rather than a fillet section. 

Hydroplaning test method : An examination tire is attached to the rim of 8JJ-17 by internal pressure 2.2 

kgf/cm (2.2MPa), Speed was changed into the pool with a depth of 10 mm which equipped the passenger 
car and was set as a curve 130 m in radius, it advanced into it, and a high dollar planing generating speed 
by a test driver was evaluated. 

[0149]Evaluation is as being shown in the following table 3. Evaluation found hydro-play NIMBU generating 
speed, and expressed it with the index which sets the tire of the example a of an examination (conventional 
example) to 100. The generating speed of hydroplaning is so high that a numerical value is large, and it 
means excelling in wet performance. 

[0150]A wear-resistant test method: The passenger car was equipped with the examination tire, the wear 
test of a 20,000-km run was done in the general road including a highway, the reciprocal of abrasion loss 
was searched for, and it expressed with the index which sets the example a of an examination (conventional 
example) to 100. 

[0151]Evaluation is as being shown in the following table 3. It means excelling in abrasion resistance, so that 
a numerical value is large. 
[0152] 
[Table 3] 
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[0153]The example b, c, and d of an examination to which this invention was applied, and e have good 
hydroplaning nature as compared with the example f of an examination which is a conventional example, 
and an examination shows that abrasion resistance is not getting worse. It turns out that hydroplaning nature 
of the examples d and e of an examination (with a turbulent flow generating area) is improving further. The 
example g of an examination is understood that the improvement degree of hydroplaning nature is low 
although abrasion resistance is equivalent to the example a, b, and c of an examination, d, and e. 
(Example 3 of an examination) In order to confirm the effect of this invention, seven sorts of examination 
tires of tire-sizes TBR245/70R22.5 were prepared, and wet braking performance was compared. 
[0154]An examination tire is explained below. 

[0155]The following examination tires are the same block patterns as the example 2 of an examination, and 
the size of the block 1 8 is 35 mm in size of 35 mm and a tire width direction, and is [ the size of a tire hoop 
direction ] 152 mm in height (channel depth). The presentation of the water-repellent rubber and tread 
rubber which were used for the examination tire is a presentation of Table 1. 

- The tire of the example a of an examination : the tire which a tread becomes from the usual rubber by a 
smooth groove face. 

- The tire of the example b of an examination : the tire which 0.5-mm-wide water-repellent rubber exposed in 
the pitch of 1 mm. 

- The tire of the example c of an examination : the tire which 1 -mm-wide water-repellent rubber exposed in 
the pitch of 1.5 mm. 

- The tire of the example d of an examination : the tire which 1 -mm-wide water-repellent rubber exposed in 
the pitch of 2.5 mm. 

- The tire of the example e of an examination : the tire which 1 -mm-wide water-repellent rubber exposed in 
the pitch of 3.5 mm. 

- The tire of the example f of an examination : the tire which 2-mm-wide water-repellent rubber exposed in 
the pitch of 4 mm. 

- The tire of the example g of an examination : the tire which 3-mm-wide water-repellent rubber exposed in 
the pitch of 6 mm. 
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Wet brake test method: The examination tire was attached to the rim of 7.50 by internal pressure 7.0 

2 

kgf/cm (7.0MPa), and the track was equipped, it advanced into the pool with a depth of 10 mm at 100 km/h 
in speed, and the brake stopping distance by a test driver was evaluated. 

[0156]Evaluation is as being shown in the following table 4. Evaluation searched for the reciprocal of brake 

stopping distance, and expressed it with the index which sets the example a of an examination (tire of a 

conventional example) to 100. It means excelling in wet braking performance, so that a numerical value is 

large. 

[0157] 

[Table 4] 
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[01 58]lt turned out that a flow will be disturbed if the interval of water-repellent rubber is too larger than the 
example b, c, and d of an examination, and it becomes an opposite effect. 

[01 59]lt turned out that a regular longitudinal vortex cannot be made if the width of water-repellent rubber is 

too larger than the example b, d, and g of an examination, but it becomes an opposite effect. 

[0160] 

[Effect of the lnvention]As explained above, since the tire according to claim 1 to 13 was considered as the 
above-mentioned composition, it has the outstanding effect that wet performance can be improved 
suppressing a wear-resistant fall. 

[0161]Since the tire of the statement was considered as the above-mentioned composition at claims 2, 4, 6, 
8, and 10, a longitudinal vortex can be certainly generated in Mizouchi and it has the outstanding effect that 
wet performance can be improved certainly. 

[0162]Since the tire according to claim 11 was considered as the above-mentioned composition, exfoliation 
of flowing fluid is suppressed in Mizouchi and it has the outstanding effect that wet performance improves 
further. 

[0163]Since the tire according to claim 12 was considered as the above-mentioned composition, the water of 
a road surface flows into Mizouchi by little resistance, and it has the outstanding effect that the wet 
performance at the time of a new article improves further. 

[0164]Since the tire according to claim 13 was considered as the above-mentioned composition, many 
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punctiform projections produce many minute turbulent flows near a groove face, and have the outstanding 
effect of controlling exfoliation of a stream. 

[0165]Since the tire according to claim 14 was considered as the above-mentioned composition, it has the 
outstanding effect that many hollows produce many minute turbulent flows near a groove face, and control 
exfoliation of a stream. 



[Translation done.] 
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